As laser focusing tightens to reach ever higher intensities, nonparaxial field components begin to play an important role in laser-matter interactions and must be accurately accounted for. Longitudinal laser field components were first introduced by Lax et al. 1 and then discussed in relation to lasers. 2 This work was quickly followed by the derivation of higher-order nonparaxial corrections for Gaussian laser beams by Davis 3 and Barton and Alexander. 4 Hora and colleagues have also reviewed and contributed to the development of laser field models and their application to electrodynamics-the accuracy principle. 2, [5] [6] [7] The importance of the physical model of focused laser fields has been clearly demonstrated in direct laserelectron scattering 5, [8] [9] [10] [11] [12] [13] and must be considered to accurately model any high-intensity experiment. 14 In this Letter we derive an exact analytical series solution to the full Maxwell wave equation for a laser having a flattened Gaussian transverse profile in the focal plane by using the angular spectrum method. The technique is identical to that previously used in a purely integral form for a pure Gaussian. 5, 10, 15 Several formalisms have been developed to model flat-top laser profiles: super-Gaussians, 16 23, 24 All of these have been used to describe the scalar-paraxial properties of flat-top fields and are suitable in principle to generate a full vector theory for a flattened-annular focused laser beam. In this Letter, owing to the termby-term simplicity of the Fourier transform, the general flattened Gaussian distribution is chosen,
where the parameters A N are a set of arbitrary constants describing the detailed structure of the distribution. Note that this reduces to the Gaussian case for A 0 = 1 and A NϾ0 = 0. This holds for arbitrary complex values of A N , allowing a large amount of flexibility in specifying the field distribution. When we impose the boundary condition from Eq. (1) and with E y ϵ 0, the five remaining field components are
where J n ͑x͒ is the nth order Bessel function of the first kind, L N ͑x͒ is the Nth order unassociated Laguerre polynomial, ‫ץ‬ ā ͑·͒ denotes k 0 −1 ‫ץ‬ a ͑·͒, ͚ denotes
A N N!, Ẽ 0 ϵ E 0 exp͓−i͑ 0 t + 0 ͔͒, and 0 is an arbitrary phase constant.
Imposing an identical boundary condition to B y ͑x , y , z =0͒ and averaging the results, the real symmetric flat-top electric field components are then
The magnetic field is formally identical with the roles of x and y reversed, and the integrals I n are defined as Each of the field integrals in Eqs. (2)- (6) is of the form 
where N s = ⑀ −2 exp͑−1 / ⑀ 2 ͒͑2s +1͒ / 2. The integrals in Eqs. (2)-(6) have now been reduced to Gegenbauer's finite integral and can be evaluated directly to yield
where 2 = r 2 + z 2 and j s ͑x͒ is the sth order spherical Bessel function of the first kind. 27 The problem has now been recast from evaluating the integrals of Eqs. (2)- (6) to calculating the integrals in Eq. (10) 
where = d +1−2k, and ␥͑a , x͒ is the lower incomplete gamma function. 27 For a pure Gaussian (i.e., A 0 =1, A NϾ0 = 0), this can be simplified to
as the Laguerre polynomial L 0 ͑x͒ϵ1. Note that the inclusion of non-Gaussian terms in the boundary condition only alters the expansion coefficients and does not add any additional complexity to the problem. The expansion coefficients of Eq. (11) are now known, and all that remains to compute the field distribution is to evaluate the derivatives of Eqs. (2) 
